Influenza is a serious problem for infants <6 months of age, whose hospitalization rates for influenza and associated illness are comparable with rates in the elderly. Because influenza vaccines are not effective in this age group, the optimal evidence-based strategy is to administer trivalent inactivated influenza vaccines during pregnancy. Immunizing with trivalent inactivated influenza vaccines in the second and third trimester is well studied and safe, not only providing protection for the pregnant woman and her infant <6 months of age, but also for the fetus by decreasing the risk for low birth weight.
The global influenza disease burden in children <5 years of age is substantial, with an estimated 90 million cases in 2008, 20 million with acute lower respiratory illness and 28,000 to 111,500 deaths. [1] Even in industrialized countries, influenza remains a significant cause of hospitalization, emergency room visits and outpatient visits in this age group. Infants <6 months of age have the highest rate of influenzaattributable hospitalizations in any paediatric age group, [2] with estimates that range from nine to 104 per 10,000 infants <6 months of age, [3] comparable with rates observed in adults >80 years of age.
For infants and children ≥6 months of age, the trivalent inactivated influenza vaccines (TIV) have been shown to be a safe and effective means of decreasing risk for severe illness with influenza. [4] [5] However, preventing influenza in children at highest risk for severe disease, particularly infants <6 month of age, is more problematic. Beyond practicing meticulous hand hygiene during influenza season and avoiding contact with infected people, different immunization strategies have been assessed.
Influenza vaccines are not licensed or recommended for infants <6 months of age [4] because their immune response, when studied, has been variable and vaccine effectiveness is unclear. [6] Two other immunization strategies to protect the very young have been evaluated: 'cocooning' (the immunization of postpartum women and an infant's household contacts); and immunizing pregnant women.
Cocooning programs have met with some success and evidence suggests that the maternal immunization component provides most of an infant's protection from influenza. [7] However, while the strategy works moderately well in research studies and some clinical settings, the programs are costly and have proven difficult to implement on a large scale. [8] Furthermore, they are not cost effective in preventing pertussis deaths in infants <6 months of age, [9] and are, therefore, unlikely to be cost effective in preventing influenza deaths in same age group.
By contrast, the strategy of immunizing pregnant women during their second or third trimester has been shown in both randomized controlled trials and in population studies to be clinically effective, [10] [11] safe [11] [12] and cost effective, with decreased hospitalization rates for both mothers and young infants during influenza season. [13] [14] Beyond lower maternal and infant influenza-related hospitalization rates, a review of studies investigating antenatal influenza
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immunization in the second and third trimester, including Canadian studies, has shown reduced frequencies of both preterm and small-for-gestational age (growth-restricted) newborns, albeit with wide variation in effect. [15] [16] [17] Influenza immunization in early pregnancy may be of even greater value. A 2014 systematic review and meta-analysis of the impact of influenza in the first trimester showed higher risk for congenital anomalies, notably neural tube defects, hydrocephaly, congenital heart defects (eg, aortic valve atresia or stenosis and ventricular septal defect), as well as cleft lip, and digestive system and limb reduction defects. [18] Such teratogenic effects may be a consequence of fever and/or other host responses to influenza infection. Potentially, first-trimester influenza immunization could avert some congenital anomalies. The National Advisory Committee on Immunization recommends immunization with TIV for women in any stage of pregnancy. [19] This recommendation is supported by the Society of Obstetricians and Gynecologists of Canada: http://sogc.org/publications/immunizationbefore-and-during-pregnancy/. However, because uptake is far from universal, greater efforts are needed both to encourage health care workers to offer influenza vaccine to pregnant women and for women to accept. If the vaccine was not given during pregnancy, mothers of young infants should be immunized to decrease the risk for influenza and, if breastfeeding, the infant receives further protection from the passive transfer of antibodies in breast milk. [20] In summary, to prevent influenza in infants <6 months of age, the best evidence-based strategy is to administer influenza vaccines during pregnancy. Immunization with TIV in the second and third trimester is well studied, safe and has protective effects for both mother and child before birth. Furthermore, the infant is born with influenza antibodies, which offer some protection until the first dose of influenza vaccine can be given at six months of age. In temperate climates where influenza is seasonal, maternal immunization should be performed before influenza season starts. While appropriate hand hygiene by everyone in contact with infants during influenza season and avoiding contact between infants and infected people can help to prevent illness, immunization in pregnancy is a key step to protecting an especially vulnerable group in their first months of life.
